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Brief

Tohora Enterprises was commissioned to carry out physical testing of the Trailparts Hy-go2 overrun
braking systems fitted to a Class TB (2) trailer (2500kg-3500kg GVM), with Trailparts 10" (254x57mm)
drum brakes connected to a Trailparts Hy-go2 hydraulic overrun coupling to the NZTA accepted test
procedure and document the outcome to provide assurance that locally sourced braking systems meet

the performance and technical requirements of the light trailer braking requirements in UN/ECE Reg 13
and therefore qualify for an exemption from clause 2.4(3) of the LTR Light-vehicle Brakes.

Reference Documents

Relevant NZ Land Transport Rules:

Land Transport Rule: Light-vehicle Brakes 2002

Other Relevant NZ Transport Agency Documents;

NZTA In Service Certification Vehicle Inspection Requirements Manual (VIRM)
Other relevant documents

UN/ECE Regulation 13

Light trailer braking requirements. Testing in New Zealand to demonstrate equivalence to
UN/ECE Reg. 13 (Tohora Enterprises Ltd)

Glossary

g Rate of change of velocity due to gravity (taken as 10m/s2)

Ga Manufacturer’s maximum trailer mass capable of being braked by the control device

GVM Gross Vehicle Mass (maximum laden weight of vehicle)

Laden; Means loaded to the maximum GVM allowed by the manufacturer

LETRS Land Transport Rules

The Agency The NZ Transport Agency

R13 UN/ECE Regulation 13: Uniform provisions concerning the approval of vehicle of
categories M, N & O with regard to braking

VIN; Vehicle Identification Number

@ ; Diameter




Meeting the Requirements of R13

UN/ECE Regulation 13 is the common European standard for braking system for road vehicles from
heavy trucks to light trailers first published in 1971 with regular amendments and revisions. While R13
covers all vehicle types of classes M, N & O, the interest here is in vehicles of Category Oz; Trailers
with a maximum weight exceeding 0.75 metric ton but not exceeding 3.5 metric tons. The relevant
sections of R13 are;

Annex 4: Braking tests and performance of braking systems

Annex 12; Conditions governing the testing of vehicles equipped with inertia (overrun) braking
systems

This testing was designed and has been carried out to meet the requirements for Category Oz trailers
outlined in Annex 12 and carried out in accordance with Annex 4

Prior to physical testing of the braking system all component parts of the inertia braking system,
namely the control device (Coupling head and attendant components), the transmission (method of
transmitting the signal from the control device) and the wheel brakes (brakes), were confirmed to

meet the requirements defined in Annex 12,

The control device has been designed in such a way as to ensure that;
¢ the trailer can be operated in reverse when being towed without placing undue drag on the

system not greater than 0.08g x Ga),
« operates automatically when reversing takes place, disengages automatically when the trailer
moves forward and does not adversely affect the parking performance of the brake when

parked facing up a gradient.
e The control device demonstrates conformity with the performance requirements of paragraphs 3

& 4 of Annex 12 as detailed in paragraph 5.

The brakes also meet the performance requirements of Annex 12 and can demonstrate conformity with
the requirements of paragraph 6.1 of Annex 12.




Test Procedure

Testing of the Trailparts Patriot Hy-go class TB2 ‘overrun’ type hydraulic brake system was carried out on
Tuesday 28" and Wednesday 29" January 2020 using a Ford Ranger ute to tow the test trailer, a two axle
simple trailer on 195R14 tyres (675mm @) with drop axles with both axles fitted with Trailparts 254 x
57mm CI drums and Trailparts 10" hydraulically operated uni-servo brakes and a Trailparts Hy-go2
3500kg overrun couplings designed for hydraulic brake systems with a breakaway system that fully
applies the park brake once activated. A cable operated mechanical park brake was fitted to both axles on
the trailer.

Test Conditions

Testing was carried out with the subject trailers in the fully laden condition

All on road tests were carried out on a NZ standard dry level sealed road with no loose gravel
The test trailers were both permanently marked with individual Vehicle Identification Numbers
(VIN).[fig1]

The test trailers were tested at a certified weight for each test

All testing was conducted on a fine dry day with minimal wind with the same environmental and
physical conditions.

On road testing brake applications were from 30kph on a marked section of road to allow
confirmation of deceleration,

Each test was carried out a minimum of three times.

No mechanical or brake repairs were required to any vehicle during the tests

All vehicles were able to be legally operated on the road throughout the test(s)

Deceleration is expressed in ‘g’

The laden and park brake tests for each trailer were also carried out using alternative, smaller,
wheel/tyre combinations (195/50R13C) that has a diameter of 525mm. These tests have also been
tabulated.

While UN/ECE R13 allows light trailer components to be tested and approved as a single axle set we
used two axle trailers with all axles braked as the range of interest for this testing was 2500kg to
3500kg (Class TB2). However, as there is no requirement for a forward distance to be measured the
test only required a tow vehicle towing a trailer to be tested in the following combination;

1. Tow vehicle with a twin axle simple trailer (drum brakes).

2. Tow vehicle loaded so that the tow vehicle to trailer weight ratio is no more than 1:1.5

3, Tow vehicle in the same condition of loading for all tests

To negate the effect of the brakes of the towing vehicle and ensure that the trailer brakes are doing
the work the following initial procedure was carried out using the tow vehicle on its own in its state
of loading as used throughout the rest of the testing to set a benchmark;

The tow vehicle was tested in that state of loading using the same test venue under the same conditions
as the later combination tests. The results for this test are tabulated and were averaged to determine the
baseline.

As subsequent tests for the combination are within 5% of the result for the tow vehicle alone it
demonstrates that the trailer braking had negligible effect on the deceleration of the towing vehicle so,




conversely, braking effort of the towing vehicle also had negligible effect on the braking effort of the

trailers,

[if the combination stopped quicker than the tow vehicle alone then the trailer would have added
significantly to the braking effort of the combination while, if the combination did not stop as well as the
tow vehicle alone then the trailer would not have contributed its share to the braking effort.]

Prior to testing the following information was collated and rechecked at the conclusion of

testing
ITEM Before After CRITERIA

(a) Brake drum cylindrical section Cast steel No change No Change allowed

(b) Brake drum/disc material Cast steel No change No Change allowed

(c) Brake drum/disc mass May increase up to + 20 per cent from the

reference drum or disc mass
(a) Proximity of wheel to outside To remain within manufacturers stated
surface of brake drum or Within tolerances
outside diameter of brake disc Tolerance No Change
(b) Part of brake drum or brake
disc not covered by wheel N/A N/A
(a) Brake lining or brake pad material ) ) )
(b) Brake lining or brake pad width ) ) )
(c) Brake lining or brake pad thickness ) ) )
(d) Brake lining or brake pad actual ) within spec ) No change JNo change allowed
surface area ) ) )
(e) Brake lining or brake pad method of | ) ) )
attachment ) ) )
Brake geometry Std No Change | No change allowed
Tyre rolling radius (R) 338mm Inflation May change subject to the tyre
(263 Alt Tyre) pressure manufacturer's specifications. No
maintained inflation/deflation allowed

(a) Actuation thrust (ThA) May change provided that the

(b) Actuation stroke (s) predicted performance parameters are
(c) Actuation lever length (1) met

(d) Actuation pressure (p)

Static mass (P) 3260kg (Drum) | 3260kg (Drum) | Static mass (P) shall not alter

Test Report

All vehicles were tested in a road-legal condition with current Warrants of Fitness (in the case of the

trailers, gained withing seven days of the testing being carried out).

The test was carried out in the following sequence for greatest efficiency;

1. On road stopping tests for the towing vehicle (fig 2)

2. On road laden stopping tests for the #2 combination, (trailer drum Brakes, Drop axles, Std
wheels/tyres) [from 30kph within 7m]

3. On road laden fade test #2 combination, std wheels/tyres. This test was accomplished by
towing the laden trailer for 1700m @ 40kph with the brake adjusted so that there was a
braking force equivalent to 7% of the maximum stationary axle load applied to each braked
axle of the trailer (60-65kN/wheel). This load was achieved by adjusting the mechanical park
brake and using a strain gauge between the towing vehicle and the trailer to achieve a
loading of 300Kg (250Kg + 50Kg rolling resistance).




4, Fade verification test #2 combination [from 30kph withing 7m]. This test was carried
immediately after the fade test described above but with the preload removed.

5. On road laden stopping tests for the #2 combination, alternative wheels/tyres

6. On road laden fade test #2 combination, alternative wheels/tyres. Process as (3) above.

7. Fade verification test #2 combination [from 30kph within 7m]. Process as (4) above

Further tests were carried out at the workshop on a flat, even concrete pad.

8. The auto reverse lockout was demonstrated by engaging reverse gear and backing the trailer
in combination

9. The breakaway function was demonstrated by disconnecting the trailer from the coupling and
driving forward with a frangible link between the tow vehicle and the park brake lever. Once
the link had activated the trailer park brake system full park braking was applied to all four
wheels. (fig 4)

10. Park brake test laden #2 trailer with standard wheel/tyre combination (drag test forward).
With the trailer stationary the park brake was applied and a strain gauge was fitted between
the trailer and the towing vehicle and the towing vehicle driven off. The trailer had to
withstand a pull of at least 700Kg (the load calculated to keep the fully laden trailer
stationary on a 20% slope) without the wheels showing signs of rotating. (fig 5 & 6)

11. Park brake test laden #2 trailer with standard wheel/tyre combination (drag test backwards).
The same test as above with the trailer being pulled backwards (fig 7)

12. Park brake test laden #2 combination with alternative wheel/tyre combination (drag test
forward). Same as previous forward test.

13, Park brake test laden #2 combination with alternative wheel/tyre combination (drag test
backwards). The same test as above with the trailer being pulled backwards

Test results were as recorded on the attached results sheet.
Observations

The drum braked trailer demonstrated consistent and repeatable braking with no anomalous readings that
were not caused by driver error (missing the braking marker). (fig 8 & 9)

There was no discernible fade throughout the testing

Once the fade test had been completed the hot performance of the brakes was verified using the same
three stop procedure as for the cold brake tests. An improved brake performance was achieved for the hot
brake test over the previously completed cold brake tests.

The breakaway system is designed in such a way that the integrity of the trailer braking system is
maintained as long as the trailer is connected to the towing vehicle but is activated immediately the
trailer detaches from the towing vehicle. This is achieved by the breakaway cable pulling a lever that
activates the park brake system.




Conclusion

Given the results of the testing it is reasonable to conclude that the Trailparts Hy-go2 drum braked
overrun braking systems for class TB2 trailers (2500kg -3500kg) meet the performance and
technical requirements of UN/ECE Regulation 13 with regard to Category Oz vehicles; Trailers with a
maximum weight exceeding 0.75 metric ton but not exceeding 3.5 metric tons and should therefore
be given access to exemptions from Land Transport Rule: Light-vehicle Brakes 2002 [Rule 32014] to
enable direct competition with the substantially similar European systems currently being imported
without restriction.

Given that the braking for the drum braked trailer using both the standard wheel/tyre combination
[14” wheels with 95R14 tyres (675mm @)] and the smallest alternative wheel/tyre combination [13”
wheel with195/50R13C tyres (525mm @)] meet the requirements of UN/ECE R13 for both service
and park brakes then it can be accepted that wheel/tyre combinations between these two diameters
will also meet the requirements and can be used.

Further Action

Once the Agency has accepted that the braking systems tested to this procedure are equivalent to

the performance and technical requirements in R13 for Class TB(2) trailers (European Category O2)
any trailer manufacturer using the braking system must apply for an exemption from the Standard

compliance requirements in clause 2.4(3) of the Rule.

To facilitate this, as the brake system supplier, Trailquip will supply a pre-prepared Application for an
exemption from land transport vehicle rules (form VCUEF11) to the trailer manufacturer who is
required to complete the application by adding the VIN/Serial number(s) of the trailer(s) that will be
covered by the proposed exemption and pay the appropriate fee.

Note that the Agency, when considering any exemption application, may decline the application or
impose whatever conditions it sees as appropriate. The Agency may also limit the number of vehicles
that can be considered in any one application.

Supporting Information
Information provided to support this report and its conclusion include;

1. Tabulated test results

2. Illustrative photos

3. A diagram of the assembled braking equipment showing its relative position of the
components on the vehicle. This covers all vehicle configurations considered and include the
breakaway and park brake systems.

4. Detailed drawings of each component to enable easy location and identification. A list of
components, identified by part number is included on the drawing(s)

5. Evidence that a system is in place to ensure Conformity of Production

6. Relevant extracts from UN/ECE Reg 13




Appendix 1
Light trailer brake testing compatible with UN/ECE Reg 13.

Record of testing of the Trailquip Trailparts Hy-go overrun braking system for Class TB2 trailers to demonstrate the system
compatibility with UN/ECE Reg 13 braking requirements for Category Oz trailers.

Tow Vehicle; Make/Model; 2013 Ford Ranger,
Trailer #2 Make/Model; Trailquip 3.5x2 SB,

Test weight 2980Kg,
Tare 780Kg, test weight 3260Kg,

Registration No; LTL976
Registration No, 51U34

Record of on road combination laden stopping tests (overall results)
To demonstrate repeatability a minimum of three successful tests have been completed.
Test conditions; Flat, dry, sealed space without wind assistance (no greater than 5kph). Brake system burnished, cold.

Procedure 1 - Stopping test of towing vehicle

Test Criteria | Stopping = Decel | Result | Comment
Distance (g) 195R14 tyres (675mm @)
Test1 | .5g/7m | 6.1m 0.64 Pass
Test2 | .59/7m 5.3m 0.75 Pass
Test3 | .5g/7m | 5.7m 0.70 Pass
Test4 | .5g/7m | 4.8m 0.81 Pass Average 0.73g

Procedure 2 -Test of the #2 combination with the trailer laden

Criteria

Result

Laden Stopping = Decel Comment
Distance (a) 195/R14 tyres (675mm 9)
Test1 | .5¢/7m | 5.3 0.75 Pass
Test2 |.5g/7m | 5.0 0.79 Pass
Test3 |.5g/7m | 5.6 0.71 Pass
Test4 | .5g/7m | 5.4 0.74 Pass Average 0.75 (within + 5% of Procedure 1 baseline)
Procedure 3 - Fade test (hot performance) #2 combination
Speed | Distance | Drawbar | Drawbar | Comment
load load 195R14 tyres (675mm @)
required | actual
40kph | 1700m 290Kg 302Kg
Procedure 4 - Test of the #2 combination with the trailer laden after fade test
Laden | Criteria | siopning = Decel | Result | Comment
distance (g) 195R14 tyres (675mm @)
Test1 | -39/7M |45 0.82 Pass
Test 2 .59/7m 5.1 0.78 Pass
Test3 | °9/7m |52 0.76 Pass Average 0.79 - hot performance improved

Procedure 5 -Test of the #2 combination with the trailer laden (alternative wheels/tyres)

Criteria

Result

Laden Stopping = Decel Comment
Distance (a) 195/50R13C tyres (525mm @)
Test1 | -59/7m |45 0.86 Pass
Test2 |-39/7m |5, 0.78 Pass
Test3 | -59/7m |56 0.70 Pass
Test4 |-°9/7Mm |52 0.76 Pass Average 0.77 (within + 5% of Procedure 1 baseline)




Procedure 6 - Fade test (hot performance) #2 combination (alternative wheels/tyres)

Speed | Distance | Drawbar | Drawbar | Comment

load load 195/50R13C tyres (525mm @)

required | actual
40kph | 1700m 290Kg 304Kg

Procedure 7 - Test of the #2 combination with the trailer laden after fade test (alternative wheels/tyres)
Laden | CFiteria | g5nning = Decel | Result | Comment
distance Q) 195/50R13C tyres (525mm @)

Test1 |59/7m |42 0.91 Pass
Test2 |-59/7m |45 0.87 Pass
Test3 | -39/7m |57 0.70 Pass | Average 0.83 - hot performance improved

Record of tests carried out at the workshop

Procedure 8 - The auto reverse lockout was successfully demonstrated by engaging reverse gear and

backing the trailer in combination

Procedure 9 - Breakaway brake - The breakaway brake was demonstrated by puliing the breakaway wire
showing 100% activation of the park brake. This was demonstrated both statically and dynamically,
demonstrated by disconnecting the trailer from the coupling and driving forward with a frangible link
between the tow vehicle and the park brake lever. Once the link had activated the trailer brake through

the coupling full park braking was applied to all four wheels, (fig 4).

% of stationary wheel load

Comment

100%

Breakaway brake fully activated the park brake

Procedure 10 - Park brake test laden #2 trailer with standard wheel/tyre combination (drag test
forward).

With the trailer stationary the park brake was applied and a strain gauge was fitted between the
trailer and the towing vehicle and the towing vehicle driven off, The trailer had to withstand a pull of
at least 700Kg (the load calculated to keep the fully laden trailer stationary on a 20% slope) without

the wheels showing signs of rotating. (fig 5 & 6)

load required without
wheel rotation 700Kg

Comment

Minimum achieved 1368Kg

No wheel rotation observed

Procedure 11; Backwards laden park brake test #2 trailer with standard wheel/tyre combination
(drag test backwards). The same test as above with the trailer being pulled backwards (fig 7)

load required without
wheel rotation 700Kg

Comment

Minimum achieved 860Kg

No wheel rotation observed

Procedure 12; Laden park brake test #2 combination with alternate wheel/tyre combination (drag

test backwards). The same test as Procedure 10

10




load required without Comment
wheel rotation 700Kg

Minimum achieved 928Kg No wheel rotation observed

Procedure 13; Backwards laden park brake test #2 combination with alternate wheel/tyre
combination (drag test backwards), The same test as procedure 11

load required without Comment
wheel rotation 700Kg

Minimum achieved 860Kg No wheel rotation observed

These tests supervised, witnessed and verified by NZTA appointed HV Specialist Certifier with the Brakes
category (HVEK) on 28" & 29" January 2020 at Dargaville.

A !t' |
)7
Certifier ID SAB

Name_ Stephen Arthur Bullét Signed

Tohora Enterprises Ltd

Tohora.ent@gmail.com
021 02267176
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Appendix 2
Illustrative photos

Fig 1; VIN for trailer registration Number 51U34

Fig 2; Brake testing tow vehicle Day 1

Fig 3; On-road stopping test Comb #2 alt wheels

Fig 4; Breakaway system activation lever
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Fig 5; Park brake test |

Fig 6; Park brake test 2

Fig 7; Backwards park brake test
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Fig 8: stopping distance (4.5m) st s RN R e AR

Fig 9; stopping distance (5.3m)




Appendix 3
Trailquip Hy-Go Conformity of Production Policy and Procedure

The Hy-go system is a series of components, that when used together in the configuration as specified in the
following pages, complies with or exceeds the performance requirements of ECE Regulation 13, specifically
for O-class trailers fitted with hydraulic brakes. Important to note is that the performance and critical
functions are being tested as a system, not of individual components being certified individually. Conformity
of Production is a process that ensures that the components being tested and certified initially are consistent
with the products being released to the market as time goes on.

The braking system tested and documented is being considered in two parts;
Category A: the primary braking system — the braking components working together that carry the critical
safety function of safely slowing a trailer on road.
Category B: other components that are an important part of the trailer and it’s brake system, but don’t
perform the critical primary braking functions. See Page 2.

Category A items only are proposed for CoP processes.

Category A Elements: Primary Braking CoP Processes

System

Component | Description Part Docl Doc2 Traceability
number/s

1 Hygo Brake C2000M- | Drawings QC and spec Serial No. matched to
Actuator C27 checks against | trailer VIN
Assembly design

drawings.

2 Trailparts Hy-go | CHYOI Drawings QC and spec Serial No. matched to
mechanical- checks against | trailer VIN
hydraulic design
conversion kit drawings.

3 Trailparts Drawings QC and spec 1. Axle serial number
1750kg axle checks against | logged against trailer
assembly fitted design VIN.
with 10 x 27 drawings 2. Batch numbered
Drum Brakesr components registered

against axle serial #.

15




Category B

Components from category B are already commonly fitted in the light trailer marketplace and do not alter
the primary braking performance; therefore they do not require CoP processes for ongoing supply.
Approved alternatives as noted in the following can be used as desired for category B components.

Category B Elements: Other Components

Component | Description Part number Parent Variation | Approved variation
Part allowed
4 1750kg stub axle | A5949 N/A No N/A
with caliper
mount
5 Axle nut, pin Nut: A5970NUT A5949 No N/A
6 and washer set Pin: A5S970PIN
7 Washer:
A5970WAS
8 1750kg bearing | Outer bearing cup: | H4602H | No N/A
9 and seal kit H12710
10 Outer bearing
11 cone: H12749
12 Inner bearing
cone: H68110
Inner bearing
cone: H68149
Seal: H4891
13 Wheelstuds H4982 H4602H | Yes Length and thread variations
0.5”UNF x to match wheels and
38mm wheelnuts being used
14 Wheelnuts H4996 H4602H | Yes Thread and taper variations
0.5"UNF to match wheels and
wheelstuds being used
15 45mm grease H4951 H4602H | Yes Any 45mm grease cap OK
cap
16 Mechanical N/A N/A Yes Any suitable steel or
brake actuation synthetic cables OK. Rods of
cables suitable diameter OK.
17 Mechanical B3121 C2827 Yes Any cable adjuster with
brake cable pulley OK.
adjuster
18 Hydraulic lines | N/A N/A Yes Design can be altered to
requirements of the trailer.
Brakelines and hoses used
must comply with SAE
J1401 or equivalent standard.
19 Tyres 195mm Various N/A Yes Any tyre of 195mm width
wide OK, provided it is between
525mm and 675mm
diameter.
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Annex 12

Conditions governing the testing of vehicles equipped with

inertia (overrun) braking systems

1. General provisions

1.1, The inertia (overrun) braking system of a trailer comprises the control device,
the transmission and the wheel brakes, hereinafter called "brakes".

1.2. The control device is the aggregate of the components integral with the
traction device (coupling head).

1.3. The transmission is the aggregate of the components comprised between the
last part of the coupling head and the first part of the brake.

1.4, The "brake" is the part in which the forces opposing the movement of the
vehicle develop. The first part of the brake is either the lever actuating the

brake cam or similar components (mechanical-transmission inertia braking
system), or the brake cylinder (hydraulic-transmission inertia braking

system).

1.5. Braking systems in which accumulated energy (e.g. electric, pneumatic or
hydraulic energy) is transmitted to the trailer by the towing vehicle and is
controlled only by the thrust on the coupling do not constitute inertia braking
systems within the meaning of this Regulation.

1.6, Tests

1.6.1. Determination of essential components of the brake.

1.6.2. Determination of essential components of the control device and verification
of the latter's conformity with the provisions of this Regulation.

1.6.3. Checking on the vehicle:

(a) The compatibility of the control device and the brake; and

(b) The transmission.

18




Appendix 4
Relevant extracts from UN/ECE Regulation 13

UN/EC R13; Annex 4

1.5. Type-l test (fade test)

1.52:

With continuous braking

1.5.2.1.

The service brakes of trailers of categories 02 and O3 must be tested in such a manner that, the vehicle being laden,
the energy input to the brakes is equivalent to that recorded in the same period of time with a laden vehicle driven at a
steady speed of 40 km/h on a 7 per cent down-gradient for a distance of 1.7 km.

1.52.2.

The test may be carried out on a level road, the trailer being drawn by a towing vehicle: during the test, the force
applied to the control must be adjusted so as to keep the resistance of the trailer constant (7 per cent of the maximum
total stationary axle load of the trailer). If the power available for hauling is insufficient, the test can be conducted at a
lower speed but over a greater distance as shown in the table below:

Speed (km/h) Distance (metres)
40 1700
30 1950
20 2500
15 3100
1.5.2.3.

In the case of trailers equipped with automatic brake adjustment devices the adjustment of the brakes shall, prior to
the Type-l test prescribed above, be set according to the procedure as laid down in paragraph 1.7.1.1. of this annex.
1.5.3

Hot performance

1.6.3.1.4.

However, in the case of trailers, the hot brake force at the periphery of the wheels, when tested at 40 km/h, must not
be less than 36 per cent of the maximum stationary wheel load, nor less than 60 per cent of the figure recorded in the
Type-0 test at the same speed.

3. PERFORMANCE OF BRAKING SYSTEMS OF VEHICLES

OF CATEGORY O

3.1. Service braking system.

3.2

Provisions relating to tests of vehicles of categories O2

and O3

3.1.2.1.

If the service braking system is of the continuous or semi-continuous type, the sum of the forces exerted on the
periphery of the braked wheels shall be at least x per cent of the maximum stationary wheel load, x having the
following values:

X [%]

full trailer and centre-axle (simple) trailer laden and unladen: 50

3.1.238.

If the braking system is of the inertia type, it must comply with the requirements of annex 12 to this Regulation.
3.1.2.4.

In addition, the vehicles must undergo the Type-| test

3.2. Parking braking system.

3.2.1. The parking braking system with which the trailer is equipped must

be capable of holding the laden trailer stationary, when separated

from the towing vehicle, on an 18 per cent up or down-gradient. The

force applied to the control device must not exceed 60 daN.

3.3 Automatic braking system.

3.3.1.

The automatic braking performance in the event of a failure, as described in paragraph 5.2.1.18.3. of this Regulation,
when testing the laden vehicle from a speed of 40 km/h, shall not be less than 13.5 per cent of the maximum
stationary wheel load. Wheel-locking at

performance levels above 13.5 per cent is permitted.

17




W £ 16)

8 l 8 g ¥ g 4 }
[IHHTE, = ] AT T | e SR R T
— ._mluoum QNDUWu\EK Wi.ﬁ oo aasguﬁ__ ,.,._w
e e :
1S3V Jo1emiay - OULLZIINON0L) ) O it w5 & Rywisht 4 oo
L1 T g =0
1SS ._:3.._:: ] isica - sonsaloy
02 ASSY 120 W000Z9 o
sBujmelp o1 RWAYIS Uj UMOYS J0U |IB)3P PIBM i

SEEE0F |UNOW eYRIq PUBY

apinh piedue heme seaig

ASSY 10}jen}oy axelg ¢ OODAH000¢O "

8 L ] § ¥ ¢ [4 }




VO g
g L < l
— P T
o veyntyfons H
§SY L29 AO0D
KESV 119 NR082) AEAYHiRey -
1ng
ASSY LT TROD0Z) smy B
L A : ‘
— £)
=4
( §7100029 | —
B = 0F0L dZRISENN e F )
. = o ) 27800020 00°HL000Z2
\ [ ov0u"dzaisommn | — =
} SLO0SM YZIp)LNIO 21dd)NdIS YRR 1187 — b T >
; §80£08) JOUSTM GLXEN | Anoog-e-s501081s8usEM : m i 3
! 0¥0L 051 dI §19 1S QLW d0(kY £ 0YOLTSZ81S0MNN — -
T T T =
y 0704 081 4Z 919 18 20k BHOL dZRISENN r i
i d1(2119 [RUIR}XT /L 0Z71X370IR" 299 1X370Q°L990 E ] O
) 4119519 1vuIRIx3 049 02 1%379(8°500 1X37wg's90 |
b desy Jedmeq | gz AssyTsedweqQ 0l 200029 AssyTag00029 -— d
' Buiads “eALIaTIN 0002 02794578014 "900020 *i800023 | oy O \
| Ujd Jedweg/meiQ VBN | GZTORTUIMMRIQTZT900020 7900029 i \
! gvd doig Enuef esieasy | O EV4TdEIdARYTOLTS00020 017900023 [ D8~ 80002 047500022 TN
T = — | e i = = e 1X37H8'699
H W 1o Dy nsysam sikidimog)| a2 kseyIN"087500029 | 087500029 1augLn | ) )
I aiefd ysnd wien 00029 QZ7#IRIdUSNd bF WS000ZD HrRS000ED — - = . : ) E )
= e . - { kssy~eqn1” 220" WZ000ZO |
} 1Wold - u|d Jedueg az7157206029 157200029 PP 4ZR8IS04IY01LE ) SLTEN Wz
. = = 1 - _ - 47081 | 007 HI000ZD | )
¢ pag Uo18114 [BE1aNIUN 00029 0274012104722 200029 227200020 MY 420818057919 - . ¥
b 00420 Aesy sqnpioun)  Qr AesyTeqnLiTLZOTRZO00ZD | KssyTeQRLT 23T NZ000ID i
| ajeyd sano apupkg 1siseN 07 4300)0NW G L0002D ¢ 100029
| azg kpog eseg y wwgl | gz EY4 AROGTO0 WI000ZD 00" MH000Z2 | g
i YIOF OS1 dZ 899 0} LETIN | mor dzsmisonois |
I yIOYOS! 278 42 1108 05 X QUM ¥l0F J2991806%818
) 1oy IS 81108 8N )
AESRORILAY TN LIy 2818520858
T BB8L-LL0YDSI-8 PUT ¥ 47 1S $1{0@ §N | .
i : LI0Y 479018024858 v
o uejjdpioseg iaquny
8 L 9 S 14 13 4 l




8 1 9 § ¥ 3 4 }

i — wice b pes) - pancon

. - iﬂ -
- | AMBBUVRL | =R oy
0 jusiog | =¥ SO DF LOF
ASSY a4 T 0D -c- ayaas | T T e %
TI1] Es 11 ASSY J01ER}OY - 9QRLIZDIROD4ZD .mﬂ.ma A ,ﬁhm»

YibY uoijdiasag S W 1M 00 EEEQE NS0~ IHORAD

QU7 ABSY LIDTMONNZY

swoy Buisoig

£1¢

190us

"SUOJ}ISUBI} UDI}DBI|p UBSM]EQ BSIOU Paj}IWsSURI) Jeqmo) Bujonpal |5]IYM ‘'V0[) 98 peOjUN puE paads mo| saAoidw) Jadweq

‘juepuadapui sj voysid Japulho J8)SEW PUBR JOIBNJOB JO UIN)BI ING 19811p 8] Japuj ko 18) s8Rl 8Y) JO UOJIBANOY

POY Usng 1apuljAg JarseN——

-Kjaeg 3207 asaany
aield ysnd sepu|ik 1e1sen —

PEOT MO | - Uld PRX|4 JOjENIDY

1o § % peg uoijand oy

§007 85I8ABY [EnUEN

Bupidg vinjey Jojen)ay —— Rssy iabujdy 1sysepn —_

plousjog sesdig psiersy — f

Buipiis - 8q7), Jt1entay iadweg lojenjoy ——

PEI dquad.
sBujdnoa aajewialy
junop Buypdneg

|8AE2) B1R]d USNE 10} 1915/

|BARI) JO}ON}OE J0) JOI5
1eh09 uojioe)niyg epuyha 1ejsey

Ujd pu3 kpog teduweg

kg ped proy iy - 117 8gny

Aemejng Jojen}oy gz 09AH 00029




8 L 9 S 14 b g

T — | o] o A A
4 PO USRS | Thins T e e ﬂﬂ%
b i = - | o R i

8d
A0. {n uasig wbiag 53 Buyjooy |
LLLE _.-mi..__.m_mm 3 %hw .@@

S0, Juoeoog)
AS m< aH8 N 87 u § 1oy u_._u__u&.h& g —um_whw uapjaalosg

v ‘Assy a)eiqpueq AQH8Z8¢Z9D

8 L 9 S ¥ g Z




TEEETEEn|
8 F 9 S ¥ 2 Fid l
iy _ :
T | dinb3NVeLL H
uar ji04 jusing
:mM mum“-mm aweodinbonmi man
sy topenfpe y oyuiqpuey djng favey §7972 h..nhuu ]
bl & uondi33g - umc.rm”-...mnﬂ
02 ASSY OHBTRLY auoy Buisoig
el .
9
8888 £07 82020 |
) 50792829
7107 dZ881S05%8 18
() ’
A " oS ‘I‘
kssy~10)30/py 0002 72LER -‘
. \@ — e
’ - —
) | 4sngTopISTS0TRZRED | 1 _
vidy dZERIS0LX0LLE 3
[ Med™ 10782820
WTZ0782820
— = — — — a
£ 0F0L 081 dZ 619 18 20jAN 0704 #5207 00 02820
i 0FDL 051 d7 $19 15 §M 2014N 0701 dZFrRqN) = .
I ASSY eipuey Buip)is 8H | Q7 TAEsYTZ5078ZE20 Kssy 250782929 | S
V| (megd Bopjusasid viniey Bujyang oiny Qz7Imed L0 BZRZD jmeg4T 10702822 [ 4sng"10Ad ™ ¥0 92029
! aqn) ieoeds aseg 02780742820 | 90792820 . - — 9
? 4SAG IBPLIS/IONdTBH | OZ UIDGTI0AId S0 BEEZD UsmET1oAldT S0 02820
[ YEng 18R[ISIOAIdTBH | OZ WINETIOMdTROT2EL0 HERRT 1AL PO REE2D 7 A
ST I < e T e 4SBT I0Ad TR0 TBIRTY
- sEEi4 08RG GH Oz esed £0792870 9528~ E0§28LD
] 49497 YUIT @H Gz U0 TEID W0 §2620
1 FIOF 08I dZ 8749 OLLXZIN FI0F dZegisSoLX0lLE g
I ri0r08( 8°8 4Z 1108 S5 X QUM FiOP T dZRE1SS9TRLE ey paydeEnie panduey Aemeyesig——
I FLOFGS| 88 42 1198 09 % 4N FiOF 420215007518 o~ -
} LI0POSI- 218 ON 1108 110y dZ801S0E7858 ksey 50702020 |
} LI0Y08) dZ 9784919 62 * gN Li0b dZe918021058
I | epinB g sojsnfpe uopsue) ayeig m__:u, sweENaMO | fesyTioisalpyT00z0TZZIER v
L415] =n.:n__.u|$n. aEuzuzM... =l |__M__£=z
8 L 9 S 14 b Z L




oW (0157

8 L 9 S 14 b L
wm—atm*un @ A, __b. u 1] Y v““ iiiﬁ n L0 u% ._-_-.KO -
vond g ng] ATIIPRTHTR .:hm .Eu.n.. Wu%ﬂbnw_”_ Q.\ahuWuslh e M.!!Hﬂ.:dum h__ﬂ_um«hunehﬂ m_«.‘sanﬁu.ov _.muz
h___! ssalpe g eyesqpury king lane Prevew g mm.m.”h-nn i e I Sm_anh iy 4
] P g eyeiqpury Ling Eu-uauo .Fa.c Eu zig e ..-!-..Mm i ek gﬂﬁﬂgﬁﬁg
1ubiop 463 Buyjocy | oy
o 2O
ASSY QHEZ8ZD et wegid] 1mgWBNED —
3 3
NO @yelqpuey
gujju| 1snlpe sdeay epiag — J
a a
(iojle #anpel 0] spusjre sjpuey
/ Ploy 1185 0) 3RI1UA3 J8AD 2YRIG pUBY
Kjonyssasfosd pabzboe
w1 guol)igod uangal ue sesy] "Aemeyeaiq Bujing
‘Bujuado jrjvepiaor s1UeaeId |[MEY BIIUBIIEAD
5 2
g g
ysBue| aanpas o) sas0j ajpuey
440 9)jelqpueH
: UoljeAlloy Aemeyealg R ayeiqpueH :




WG TS
g ! ) ¢ ; ; 5
Lzazis0izd siog-iey oy s o e T | s i o) R
fuibainwsnsls - . SLlCeLNe.IL ot Mt.u.i..!h..m 84 puo oo R Senrpon 1o
ewta s s s 1 g0 ; B | S o AR E SR !
19kg apiieng wAiQ DhH 5L T 0BAH - e ot g Tt & Kicond s Logoaiond gy
EE . maE_uwm 153 100 W@
__anjoys ug i ._,E-_%ﬂ-mm _._u..hﬂ Jpt
S'E09AH Wbu waing/liy LT uopiasfoig
Q7 ewayds§ IS¢ I 09A ——
3
$O|Xy Lo)jveyRig woig 3neIphy 25,00
jasbupide Bupegs peoj Jedd)|s ek3 ejxe Lg)
A|1sjeledas ps|jejap we)sAs Buydnog gpozo 810N q
R34y exeig aynelphy
wa ks 9YEIE NIE |ROJUBYITH — )
gaJhj kyjordeajeip panorddy
101EN13Y 00020
Bujjdneg (6'¢ panoiddy f
> .
SWalsAS ajelg wnig LG'E ¢ ODAH . v

8 L 9 § ¥ £ 14 ]




T ST sh|

8 L 8 g 4 3 [4
: | o EL B "
B R TN Wi | swesgmbepmnann |
u.ﬁ weiekg sppaeag waig pdy :.Mamawm.w“ .m.m."mdmm.«“-%.mm
07 PEINISTIS ETIT09AN .s.e,Ir,E;
€1l ..
]
olusg &/Bug 4
clueg siqnog -
3
a
sepuydy s2ysen )
H]
|
walsAg oln AH wn.
}SAS JlNEIPAH d¢ 0O9AH c

9 § T £ 4




g 1 9 g y ;

o = | S TR IRRAL| ™ 25 % | g e TN AP

- Lalalh R ] | 3 £ u
=, P ] —— by O e
LTI L LES swesdiabsien ane e sy
; ; §rords | wons mmouo D o), 100 it e
gLl uiskg opiong waag phk 1 £2 94k :_.m..mm.r_..m”._wnm e h__ﬁﬁwm.n iowions W
07 RWONIS LS ETZ 004N T

/¢

100yg

UMOYS JOU SUDI}28UUDS 3jqeY 9)BN

(uopysod Aqpuege)-__
#§RIQPUEY QHBTEZID

uojjoun| apqes 8|8yl yoeg

iBINQ 2qED

fujsdg vojsua] Jurisuo)

ehajind aseys proy

uspmog




